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F i b r i l l i n  p r o t e i n s  a r e  m a j o r  s t r u c t u r a l  c o m p o n e n t s  o f  
t h e  1 0 - n m  m i c r o f i b r i l s  f o u n d  i n  e l a s t i c  a n d  n o n e l a s t i c  
c o n n e c t i v e  t i s s u e s .  P r e v i o u s  s t u d i e s  h a v e  m a p p e d  t h e  
h u m a n  g e n e s  f o r  t w o  f i b r i l l i n s  t o  c h r o m o s o m e  b a n d s  
1 5 q 2 1  ( F B N 1 )  a n d  5 q 2 3 - q 3 1  ( F B N 2 )  a n d  h a v e  d e m o n -  
s t r a t e d  t h a t  F B N 1  m u t a t i o n s  a r e  a s s o c i a t e d  w i t h  M a r -  
f a n  s y n d r o m e ,  w h i l e  F B N 2  i s  l i n k e d  t o  t h e  g e n e  f o r  c o n -  
g e n i t a l  c o n t r a c t u r a l  a r a c h n o d a c t y l y .  H e r e ,  w e  r e p o r t  
t h e  i s o l a t i o n  o f  g e n o m i c  c l o n e s  o f  t h e  c o r r e s p o n d i n g  
m o u s e  f i b r i l l i n  g e n e s  (Fbn-1 a n d  Fbn-2). B y  a n a l y z i n g  
a m a p p i n g  p a n e l  o f  m o u s e  × r o d e n t  s o m a t i c  h y b r i d  c e l l  
l i n e s ,  w e  h a v e  a s s i g n e d  t h e  Fbn-1 g e n e  t o  m o u s e  c h r o -  
m o s o m e  2 a n d  t h e  Fbn-2 g e n e  t o  m o u s e  c h r o m o s o m e  1 8 .  
W e  t h e n  s u b l o c a l i z e d  t h e  f i b r i l l i n  g e n e s  t o  b a n d s  2 F  
(Fbn-1) a n d  1 8 D - E  1 (Fbn-2) b y  f l u o r e s c e n c e  in situ h y -  
b r i d i z a t i o n .  T h e s e  r e g i o n s  a r e  k n o w n  t o  e x h i b i t  c o n -  
s e r v e d  s y n t e n y  w i t h  t h e  r e g i o n s  o n  h u m a n  c h r o m o -  
s o m e s  1 5  a n d  5 t h a t  c a r r y  t h e  h o m o l o g o u s  h u m a n  f i -  
b r i l l i n  g e n e s .  I n  a d d i t i o n ,  t h e  Fbn-1 g e n e  m a p s  i n  t h e  
v i c i n i t y  o f  t h e  g e n e  f o r  a c o n n e c t i v e  t i s s u e  d i s o r d e r  o n  
m o u s e  c h r o m o s o m e  2 c a l l e d  Tight-skin (Tsk). © 1993 
Academic  Press ,  Inc, 
INTRODUCTION 
Fibrillin represents a newly discovered group of glyco- 
proteins that  participates in the formation of extracellu- 
lar microfibrils (Sakai e t  al. 1986). The human genes for 
two fibrillin proteins (FBN1 and FBN2) have previously 
been characterized (Lee e t  al., 1991; Maslen e t  al., 1991; 
Pereira e t  al., 1993; Zhang e t  al., manuscript submitted). 
Heterozygosity for mutations in the gene coding for the 
fibrillin-1 protein has been associated with the Marfan 
syndrome, an autosomal dominant  connective tissue 
disorder with skeletal, cardiac, ocular, and other tissue 
manifestations that  occurs in 1 of 10,000 individuals 
(Dietz e t  al., 1991, 1992, 1993; Kainulainen e t  al., 1992). 
1 To whom correspondence should be addressed. Telephone (415) 
725-8089. Fax (415) 729-8112. 
The gene coding for the fibrillin-2 protein (FBN2) has 
been linked to a rare Marfan-like condition, congenital 
contractural arachnodactyly (Lee e t  al., 1991; Tsipouras 
e t  al., 1992). However, FBN2 mutations have not yet 
been identified in patients with this disorder. The two 
human fibrillin genes, FBN1 and FBN2, are located on 
chromosomes 15 and 5, respectively (Magenis e t  al., 
1991; Lee et  al., 1991) 
Comparison of their cDNA sequences indicates that  
the two fibrillins are structurally related as they display 
a remarkably similar arrangement of epidermal growth 
factor-like repeats and TGFfl-binding protein-like do- 
mains (Maslen e t  al., 1991; Lee e t  al., 1991; Pereira e t  al., 
1993; Zhang e t  al., manuscript submitted). Preliminary 
evidence also indicates that  the exon/intron organiza- 
tions of FBN1 and FBN2 are similar, which, in turn, 
suggests that  the fibrillin genes arose from a common 
ancestral gene. 
To gather additional information about the evolution 
of the fibrillin gene family, we started to clone and map 
the corresponding genes from other vertebrate species. 
Here, we report the results of mapping experiments that  
locate the mouse loci (Fbn-1  and F b n - 2 )  to regions of 
conserved synteny with human chromosomes 15 and 5. 
These results corroborate structural evidence that  indi- 
cates that  the mouse fibrillin genes isolated are true ho- 
mologs of the human genes. 
MATERIALS AND METHODS 
Mouse  fibriUin genornic clones. Mouse fibrillin genomic clones 
were isolated by screening a liver DNA library, constructed in the 
DASH vector (Stratagene), with human cDNA probes coding for se- 
lected portions of the FBN1 (clone F-2.18; Pereira et al., 1993) and 
FBN2 (clone A06-4; Zhang et al., manuscript in preparation) genes. 
Hybridization and washing of replica filters were performed under 
high-stringency conditions. Relevant coding sequences within each of 
the recombinant phages were identified by Southern blot hybridiza- 
tion to oligonucleotide probes corresponding to specific FBN1 and 
FBN2 exons and by sequencing the inserts of subclones in pGEM7Z 
(Promega) vector (Zagursky et al., 1986). Sequences were analyzed 
using the computer program MacVector (International BioTechnolo- 
gies Inc.). 
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FIG.  1. Schematic representation of the location of the genomic clones (18 kb) of the mouse Fbn-1 and Fbn-2 genes. Exon numbers and 
symbols of the different protein motifs are taken from the human FBN1 gene structures (Pereira et al., 1993; Zhang etal., submitted). Coding 
exons are positioned arbitrarily within the HindIII (H-H) and EcoRI (E-E) subfragments of the genomic clones. The dotted lines identify the 
Fbn-1 PCR product and the intronic Fbn-2 PCR product that were generated from somatic cell hybrid panels for mapping purposes. 
Somatic cell hybrids and PCR amplifications. A mapping panel 
consisting of 12 mouse × Chinese hamster and two mouse × rat so- 
matic cell hybrid lines was used to localize the Fbn-1 and Fbn-2 genes 
on mouse chromosomes. The hybrids were derived from four indepen- 
dent fusion experiments as described previously (Francke et al., 1977; 
Francke and Taggart, 1979; Joyner et al, 1985). Based on the organiza- 
tion of the human FBN1 gene (Pereira et al., 1993), PCR primers 
designed for Fbn-I were expected to amplify a 1.2 kb DNA fragment 
that contains exons 25, 26, and 27. The Fbn-1 set of primers was de- 
rived from the sequencing of a mouse PCR product amplified from 
DNA of a mouse × human somatic cell hybrid panel during the pre- 
vious mapping of the human gene (Lee et al., 1991). The Fbn-2 set of 
primers was derived from the sequence of a genomic 1.8-kb EcoRI 
subclone and amplified a 275-bp region of intron 6. The sequences of 
the primers (forward/reverse) were as follows: Fbn-1, 5'-TCGGCATA- 
GGAGAGGATCTC/5'-GATATCAATGAGTGCAAGATG, and Fbn- 
2, 5'- CAACGTGTAGGAACCACGAAC/5'-  AGAAGACTGTGTGT 
GTGCAC. PCR was carried out in a thermal cycler (Perkin-Elmer 
Cetus) by using the standard protocol provided by the manufacturer. 
The annealing temperatures and times for each cycle were optimized 
as follows: for Fbn-1, 95°C for 5 min and then 35 cycles of 94°C for 1 
min 30 s, 55°C for 2 min 30 s, and 72°C for 2 min followed by 72°C for 
7 min; for Fbn-2, 95°C for 5 min and then 35 cycles of 94°C for I min, 
55°C for 1 rain, and 72°C for 1 min followed by extension at 72°C ~br 
7 rain. 
Fluorescence in situ hybridization. The chromosomal locations of 
the mouse Fbn-1 and Fbn-2 genes were independently determined by 
fluorescence chromosomal in situ hybridization as previously de- 
scribed (Milatovich et al., 1991). Briefly, lambda clones containing 
genomic sequences of Fbn-1 and Fbn-2 were labeled with biotin-11- 
dUTP by nick-translation using commercial reagents (Boehringer 
Mannheim). Labeled probe was hybridized at a concentration of 100- 
200 ng/100 ttl per slide to pretreated and denatured mouse metaphase 
chromosomes prepared from the mouse cell line YI-HSR (George and 
Francke, 1980). Hybridizations were performed in the presence of cold 
competitor mouse and salmon sperm DNA. After being washed, the 
slides were covered with avidin/FITC (Vector Laboratories) and am- 
plified using biotinylated goat anti-avidin D antibody (Vector Labora- 
tories) followed by another round of avidin/FITC treatment. Chromo- 
somes were counterstained with 200 ng/pl DAPI (4,6-diamidino-2- 
phenylindole-dihydrochloride) in 2× SSC. Twenty metaphase spreads 
were analyzed under an Axiophot (Zeiss) epifluorescence microscope. 
Signals were counted as specific only when the fluorescent signal was 
seen on both chromatids of a chromosome. A cooled charge-coupled 
device camera (Photometrics PM512)/MacIntosh computer system 
was used for digital imaging, with software supplied by Tim Rand 
(Yale University). Black and white photographs were generated from 
PICT files. 
R E S U L T S  
I s o l a t i o n  a n d  C h a r a c t e r i z a t i o n  o f  M o u s e  F b n - 1  a n d  
F b n - 2  G e n o m i c  C lones  
D u r i n g  p r e v i o u s  c l o n i n g  w o r k ,  L e e  et  al. (1991)  ob-  
t a i n e d  d i s t i n c t  m u r i n e  p r o d u c t s  f r o m  t h e  P C R  a m p l i f i -  
c a t i o n  o f  s o m a t i c  ce l l  h y b r i d  D N A  u s i n g  h u m a n - s p e c i f i c  
p r i m e r s .  C o m p a r a t i v e  e x o n  s e q u e n c i n g  r e v e a l e d  a re-  
m a r k a b l y  h i g h  l e v e l  o f  i d e n t i t y  ( ~ 9 0 % )  b e t w e e n  t h e  hu-  
m a n  a n d  r o u t i n e  P C R  p r o d u c t s .  T h e  p r e v i o u s  a n a l y s i s  
a l so  d o c u m e n t e d  s u b s t a n t i a l  d i v e r g e n c e  ( ~ 5 5 % )  be-  
t w e e n  t h e  h u m a n  s e q u e n c e s  o f  F B N 1  a n d  F B N 2  ( L e e  et 
al., 1991)  T h i s  p r e l i m i n a r y  e v i d e n c e  e n c o u r a g e d  t h e  at-  
t e m p t  t o  i s o l a t e  m u r i n e  f i b r i l l i n  g e n e s  b y  u s i n g  h u m a n  
c D N A  p r o b e s  u n d e r  s t r i n g e n t  s c r e e n i n g  c o n d i t i o n s .  Of  
t w o  ~ 1 8 - k b  g e n o m i c  c l o n e s  i d e n t i f i e d ,  o n e  c o n t a i n e d  
s e q u e n c e  c o r r e s p o n d i n g  t o  e x o n  1 o f  F B N 1 ,  w h i l e  t h e  
o t h e r  c o n t a i n e d  s e q u e n c e  c o r r e s p o n d i n g  t o  e x o n s  6 a n d  
7 o f  F B N 2  ( P e r e i r a  et  al., 1993;  Z h a n g  e t  al., m a n u s c r i p t  
s u b m i t t e d ) ,  b a s e d  o n  S o u t h e r n  h y b r i d z a t i o n  t o  o l i g o n u -  
c l e o t i d e s  spec i f i c  f o r  t h e s e  e x o n s .  I d e n t i f i c a t i o n  o f  t h e s e  
c l o n e s  w a s  f u r t h e r  c o n f i r m e d  b y  s e q u e n c i n g  a p o r t i o n  of  
a 5 - k b  H i n d I I I  s u b c l o n e  o f  t h e  o r i g i n a l  F b n - 1  i s o l a t e  a n d  
a 1 . 8 - k b  E c o R I  s u b c l o n e  o f  t h e  o r i g i n a l  F b n - 2  p h a g e  
c l o n e  (Fig .  1). C o m p a r a t i v e  a n a l y s i s  o f  t h e  n u c l e o t i d e  
a n d  t r a n s l a t e d  a m i n o  a c i d  s e q u e n c e s  a g a i n  d e m o n -  
s t r a t e s  a h i g h  l eve l  o f  c r o s s - s p e c i e s  i d e n t i t y  (Fig .  2). 
T h r e e  e x o n s  ( 2 5 - 2 7 )  w e r e  i d e n t i f i e d  i n  t h e  1 .2 -kb  l o n g  
P C R  p r o d u c t  o f  F b n - 1  (Fig .  1). A s  s h o w n  in  F ig .  2, t h e s e  
e x o n  s e q u e n c e s  a r e  a l so  h i g h l y  c o n s e r v e d  b e t w e e n  
m o u s e  a n d  h u m a n  F B N 1  g e n e s ,  s u g g e s t i n g  t h a t  t h e s e  
C H R O M O S O M A L  L O C A L I Z A T I O N  OF M O U S E  Fbn-1 A N D  Fbn-2 
Fbn- 1 
669 
1 gc t a c ga ta g tt a c 
atgcggcgaggagggctgctggaggt cgcgctggcgt t cgccct gctcct cgagtcct acacgagccat ggggcg 
M R R G G L L E V A L A F A L L L E S Y T S H G A 
R I G T V A 
a g a g t 
gacgccaat ttggaggct gggagcct gaaggagaccagagcca atcgggccaagagaagaggcggcggaggacac 
D A N L E A G S L K E T R A N R A K R R G G G G H 
N V S ,' 
c t 
gatgcgctgaaag N 
D A L K 
25 C a 
Nat atcaatgagtgcaagatgat acccagcctctgt acccacggcaagtgcaggaacaccattggcagctttaag 
I N E C K M I P S L C T H G K C R N T I G S F K 
26 
c c t c ~ c a 
tgt aggtgtgacagtggctttgct ctggatt ctgaagaaaggaactgt acagacattgatgagtgccgcat atct 
C R C D S G F A L D S E E R N C T D I D E C R I S 
a t c 
act gacct ctgtggcegaggc cagtgtgtgaacaccccgggggact ttgaatgcaagtgtgatgaaggct atgaa 
P D L C G R G Q C V N T P G D F E C K C D E G Y E 
27 
V g a c 
agtggatt catgatgatgaagaactgcatggat attgatgaatgtcagagagatcctctcctgtgt cga 
S G F M M M K N C M D I D E C Q R D P L L C R 
Fbn- 2 
6 q c c a t 
gattacaggacaggcccgtgt tt cactcaagtcaat aatcagatgtgccaggggcagctgacaggcat cgt ctgc 
D Y R T G P C F T Q V N N Q M C Q G Q L T G I V C 
g t c ct g g c 
acaaagacact gt gt tgtgccaccat cggacgagcctggggccat cct tgt gagatgt gt ccagcccagcct cag 
T K T L C C A T I G R A W G H P C E M C P A Q P Q 
T 
7 
a g t c c t c V t t c 
ccctgccggccgggcttcattcctaacatccgcactggagcatgt caagatgt tgacgaatgccaggcgattcca 
P C R P G F I P N I R T G A C Q D V D E C Q A I P 
R 
ga a a a t t a a 
ggact gtgccaggggggaaactgt at caacacagt gggct cgt t t gagtgcagat gccct gct ggt ca ca agcag 
G ~ L C Q G G N C I N T V G S F E C R C P A G H K Q 
I 
t t 
agt gaaaccacacagaaatgt gaag 
S E T T Q K C E 
F I G .  2 .  Sequence  of the mouse  Fbn-1 and Fbn-2 exons  shown  in Fig. 1 and comparison to the corresponding human sequences  (Pereira et 
al., 1993; Zhang et  al., manuscript  submitted for publication).  T h e  exon 1 sequence  of Fbn-1 is l imited to its coding portion. Numbers  in bold 
indicate the pos i t ions  of exons,  and inverted triangles i l lustrate spl icing junctions.  T h e  mismatched  nucleot ides  and amino acids of human 
sequences  are shown  above and below the  mouse  sequences ,  respectively.  
g e n e s  are probably organized in a similar, if not  identi- tha t  specifically amplified F b n - 1  s e q u e n c e s .  T h e  e x -  
c a l ,  fashion, pected 1.2-kb P C R  product  conta in ing exons 25-27 as 
well as in t ron sequences was obtained from hybrid  cell 
Assignment  of Fbn-1 to Mouse Chromosome 2 
l i n e s  tha t  had retained mouse chromosome 2, including 
Genomic D N A  from a panel  of 14 mouse X rodent  a hybrid line conta in ing only mouse chromosome 2, and 
hybrid cell lines was analyzed by P C R  using primers  from two controls, a genomic Fbn-1 clone and m o u s e  
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T A B L E  1 
C o m p a r i s o n  o f  M o u s e  F b n - 1  S e q u e n c e s  w i t h  M o u s e  C h r o m o s o m e s  i n  R o d e n t  x M o u s e  S o m a t i c  C e l l  H y b r i d s  
Mouse chromosome 
Fbn-1 signal/ 
chromosome 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 X 
Discordant hybrids 
+ / -  4 0 4 3 6 4 2 4 7 6 10 3 5 5 3 5 2 5 2 4 
- / +  2 0 0 0 0 2 1 0 2 2 2 3 2 0 2 2 2 0 0 2 
Concordant hybrids 
+/+  6 10 6 6 3 4 8 6 3 3 0 6 4 5 7 4 8 4 8 5 
- / -  1 4 4 4 3 2 3 4 2 2 2 1 2 4 2 2 2 4 3 2 
Informative hybrids 13 14 14 13 12 12 14 14 14 13 14 13 13 14 14 13 14 13 13 13 
% discordance 46 0 29 23 50 50 21 29 64 54 86 46 54 36 36 54 29 38 15 46 
Note. Data for chromosomes with rearrangements or present at low copy (<0.1) were excluded. The % discordance is calculated as the sum of 
discordant over total informative hybrids on each chromosome. 
3T3  D N A .  U n d e r  t h e s e  P C R  c o n d i t i o n s ,  no  specif ic  am-  
p l i f i ca t ion  was  seen  w i t h  C h i n e s e  h a m s t e r  D N A  as t e m -  
p la te ,  a n d  a d i f f e r en t l y  s ized  P C R  p r o d u c t  was  g e n e r a t e d  
f r o m  ra t  D N A .  As s h o w n  in T a b l e  1, all  m o u s e  c h r o m o -  
somes  were  e x c l u d e d  by  t h i s  p a n e l  e x c e p t  c h r o m o s o m e  2, 
w h i c h  h a d  no d i s co rdance .  T h e s e  resu l t s  i n d i c a t e d  t h a t  
t he  Fbn-1 gene  is l o c a t e d  on  m o u s e  c h r o m o s o m e  2. 
F l u o r e s c e n c e  in s i tu h y b r i d i z a t i o n  c o n f i r m e d  t h e  Fbn- 
1 a s s i g n m e n t  to c h r o m o s o m e  2 a n d  re f ined  t h e  p h y s i c a l  
m a p  pos i t i on .  A speci f ic  f l u o r e s c e n t  s ignal  on  b o t h  chro-  
m a t i d s  o f  c h r o m o s o m e  2 was  seen  in  13 of  20 m e t a p h a s e  
cel ls  ana lyzed .  B a s e d  on  a w e a k  b a n d i n g  p a t t e r n  p ro-  
duced  by D A P I  s t a i n i n g  a n d  t h e  r e l a t i ve  d i s t a n c e  of  t h e  
s igna l  f r o m  the  c e n t r o m e r e  a n d  t e l o m e r e ,  t h e  Fbn-1 
locus  was a s s igned  to  b a n d  F on c h r o m o s o m e  2 (2F) 
(Figs.  3A a n d  4). 
Ass ignmen t  of Fbn-2 to Mouse  Chromosome 18 
T h e  s a m e  p a n e l  o f  h y b r i d  cel l  l ines  was  a n a l y z e d  by  
P C R  u s i n g  p r i m e r s  t h a t  spec i f i ca l ly  a m p l i f y  Fbn-2 se- 
quence .  As s u m m a r i z e d  in  T a b l e  2, t h e  p r e s e n c e  or  ab- 
sence  o f  m o u s e  c h r o m o s o m e  18 in h y b r i d  cel l  l ines  was in 
c o m p l e t e  c o n c o r d a n c e  w i t h  t h e  Fbn-2 s ignal .  Al l  o the r  
m o u s e  c h r o m o s o m e s  were  e x c l u d e d  by  a t  l eas t  23% dis- 
c o r d a n t  hybr ids .  
F l u o r e s c e n c e  in s i tu h y b r i d i z a t i o n  u s i n g  Fbn-2 geno- 
mic  D N A  as a p robe  loca l i zed  t h e  Fbn-2 gene  to  a reg ion  
c o r r e s p o n d i n g  to  b a n d s  D - E 1  of  m o u s e  c h r o m o s o m e  18. 
Of  20 m e t a p h a s e  sp reads  e x a m i n e d ,  6 h a d  a s igna l  on 
b o t h  c h r o m a t i d s  a t  t h i s  l o c a t i o n  on one  18 h o m o l o g  and  
10 h a d  specif ic  s igna ls  on b o t h  c h r o m o s o m e s  18 (Figs. 
3B a n d  4). 
DISCUSSION 
C o m p a r a t i v e  m a p p i n g  of  h o m o l o g o u s  genes  on  h u m a n  
a n d  m o u s e  c h r o m o s o m e s  r e p r e s e n t s  a p o w e r f u l  too l  for 
s t u d y i n g  t h e  e v o l u t i o n  o f  g e n o m e  o r g a n i z a t i o n  a n d  for 
i d e n t i f y i n g  c a n d i d a t e  genes  for  gene t i c  d i so rde r s .  Ac- 
co rd ing ly ,  in  t h i s  s tudy,  we d e t e r m i n e d  t h e  c h r o m o s o m a l  
FIG. 3. Chromosomal mapping of (A) Fbn-1 and (B) Fbn-2 by fluorescence in situ hybridization. A double chromatid signal is present on 
chromosome 2 (Fbn-1) at a site corresponding to band F and on chromosome 18 (Fbn-2) at a location corresponding to bands D-E1 (indicated by 
arrowheads). 
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Fbn - 2 
Idiograms of mouse chromosomes 2 and 18 (Nesbitt  and Francke, 1973), illustrating the localizations of Fbn-1 and Fbn-2 (indicated 
by brackets), and other loci in the conserved regions (from Lyon and Kirby, 1993, depicted by a double solid line), as well as the human 
homologous chromosome regions (double dashed lines). 
location of the murine genes encoding the counterparts 
of the two human fibrillin proteins. The identification of 
the mouse clones, initially based on the high level of 
exon sequence identity to the human genes, was corrobo- 
rated by the mapping data presented in this paper, which 
were obtained by two independent and complementary 
strategies: somatic cell hybrid panel analysis and fluores- 
cence in situ hybridization to metaphase chromosomes. 
The Fbn-1 gene was found to reside on chromosome 2, 
band 2F. A segment on mouse chromosome 2 comprising 
bands E4-F (corresponding to region 51-54 cM on the 
genetic map) (Lyon and Kirby, 1993) has been identified 
to contain genes that are homologous to human genes 
assigned to human chromosome region 15q13-q21 (Fig. 
4). These include the genes for cardiac muscle a-actin 
(Actc-1), sorbitol dehydrogenase-1 (Sdh-1), fl-2-micro- 
globulin (B2m), limb deformity (formin) (ld), leukocyte 
tyrosine kinase (Ltk), and thrombospondin (Thbs-1) 
(summarized by Lyon and Kirby, 1993). The human 
F B N 1  g e n e  a t  1 5 q 2 1 . 1  a n d  t h e  m u r i n e  Fbn-1 l o c u s  a t  2 F  
a d d  a n o t h e r  p a i r  o f  h o m o l o g o u s  loc i  t o  t h i s  c o n s e r v e d  
s y n t e n i c  r e g i o n .  
W e  h a v e  a s s i g n e d  t h e  m u r i n e  F b n - 2  l o c u s  t o  c h r o m o -  
s o m e  18  i n  a r e g i o n  c o r r e s p o n d i n g  t o  b a n d s  D - E 1 .  O n  
m o u s e  c h r o m o s o m e  18,  t h e  c e n t r a l  r e g i o n  B - D  c o n t a i n s  
m a n y  g e n e s  t h a t  h a v e  h o m o l o g s  o n  h u m a n  c h r o m o s o m e  
5 i n  r e g i o n  q 2 1 - q 3 4  (F ig .  4) .  O n  t h e  g e n e t i c  m a p ,  t h e  
m i n i m a l  c o n s e r v e d  h o m o l o g o u s  r e g i o n  e x t e n d s  f r o m  t h e  
f a m i l i a l  a d e n o m a t o n s  p o l y p o s i s  l o c u s  (Min ,  Apc )  a t  20  
c M  t o  t h e  g e n e  fo r  t h e  f l-2 a d r e n e r g i c  r e c e p t o r  (Adrb-2)  
T A B L E  2 
C o m p a r i s o n  o f  M o u s e  F b n - 2  S e q u e n c e s  w i t h  M o u s e  C h r o m o s o m e s  i n  R o d e n t  × M o u s e  S o m a t i c  C e l l  H y b r i d s  
Mouse chromosome 
Fbn-2 signal/  
chromosome 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 X 
Discordant hybrids 
+ / -  1 0 2 0 2 1 1 1 3 2 4 0 1 2 1 2 1 0 0 3 
/ +  5 6 4 3 2 4 6 3 4 3 2 5 4 3 6 5 7 0 4 7 
Concordant hybrids 
+ / +  3 4 2 3 1 2 3 3 1 2 0 4 2 2 3 1 3 4 4 0 
- / -  4 4 6 7 7 5 4 7 6 6 8 5 6 7 4 5 4 9 5 3 
Informative hybrids 13 14 14 13 12 13 14 14 14 13 14 14 13 14 14 13 14 13 13 13 
% discordance 46 43 43 23 33 38 50 29 50 38 43 36 38 36 50 54 57 0 31 77 
Note. Data for chromosomes with rearrangements  or present  at  low copy (<0.1) were excluded (see legend to Table 1). 
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a t  37 c M  a n d  i n c l u d e s  Egr-1 ,  Fgf-1 ,  Carnk-4,  Gril-1, M c c ,  
Lox ,  I a - a s s o c i a t e d  i n v a r i a n t  c h a i n  (Ii) ,  c G M P - p h o s p h o -  
d i e s t e r a se  a lpha  ( P d e a ) ,  r i b o s o m a l  p r o t e i n  $14 ( R p s 1 4 ) ,  
a n d  co lony  s t i m u l a t i n g  fac to r -1  r e c e p t o r  ( C s f m r )  ( sum-  
m a r i z e d  by L y o n  a n d  K i r b y ,  1993). W i t h  h u m a n  F B N 2  
p r e v i o u s l y  a s s igned  to  5 q 2 3 - q 3 1  (Lee et  al., 1991), our  
a s s i g n m e n t  of  F b n - 2  to  a r e g i o n  of  m o u s e  18 c o r r e s p o n d -  
ing  to  b a n d s  D - E 1  c lea r ly  p l aces  th i s  locus in to  t h e  con-  
s e r v e d  region.  
I n t e r e s t i n g l y ,  t h e  p h e n o t y p i c  locus T i g h t - s k i n  ( T s k )  
has  b e e n  a s s igned  to  m o u s e  c h r o m o s o m e  2 b a n d  F, a t  56 
c M  on  t h e  c o n s e n s u s  l i nkage  map ,  2 c M  d is ta l  to  B 2 m ,  a 
gene  on  t h e  m o s t  d i s t a l  p a r t  o f  t h e  h u m a n  15q h o m o l o -  
gous r eg ion  (Fig. 4). T s k  arose  s p o n t a n e o u s l y  in t h e  
B10.d2 (58N) m o u s e  s t r a i n  a n d  is i n h e r i t e d  in a semi -  
d o m i n a n t  fash ion .  H e t e r o z y g o t e s  h a v e  t i g h t  sk in  as 
ea r ly  as 1 week  a f t e r  b i r th ,  wh i l e  h o m o z y g o t e s  die ea r ly  
d u r i n g  e m b r y o g e n e s i s .  P h e n o t y p i c a l l y ,  T s k  mice  are  
c h a r a c t e r i z e d  by  e x c e s s i v e  g r o w t h  of  c o n n e c t i v e  t i s sue  
a n d  ske le ton ,  la rge  a c c u m u l a t i o n s  of  mic ro f ib r i l s  in t h e  
i n t e r c e l l u l a r  spaces ,  i n c r e a s e d  p r o c o l l a g e n  c o n t e n t  o f  
t h e  skin,  a n d  e m p h y s e m a  ( G r e e n  e t  al., 1976; J i m i n e z  e t  
al., 1986). S ince  ou r  m a p p i n g  d a t a  of  F b n - 1  do n o t  ex-  
c lude  T s k  as a c a n d i d a t e  m u t a t i o n ,  i t  m a y  be w o r t h w h i l e  
to  ana lyze  f ibr i l l in  s y n t h e s i s  a n d  d e p o s i t i o n  in  T s k  he t -  
e rozygotes .  W e  do n o t  m e a n  to  p r o p o s e  T s k  as a m o u s e  
m o d e l  for  M a r f a n  s y n d r o m e  ( M F S ) ,  a l t h o u g h  i d e n t i c a l  
m u t a t i o n s  m a y  p r o d u c e  qu i t e  d i f f e r en t  p h e n o t y p e s  in  
mice  a n d  h u m a n s .  A l t e r n a t i v e l y ,  t h e  type  of  m u t a t i o n  
cou ld  be i m p o r t a n t .  E v e n  t h o u g h  F B N 1  n o n s e n s e  a n d  
c e r t a i n  m i s s e n s e  m u t a t i o n s  h a v e  b e e n  d o c u m e n t e d  in 
i n d i v i d u a l s  w i t h  M F S  (Die t z  et  al., 1991, 1992), o t h e r  
F B N 1  m u t a t i o n s  cou ld  c o n c e i v a b l y  r e su l t  in  qu i t e  dif-  
f e r e n t  p h e n o t y p e s .  
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